Predictive validity (measured as incremental hospital mortality beyond that predicted by baseline risk factors, as a marker of sepsis or analogous severe infectious course) of the qSOFA score (primary) and SIRS criteria (secondary).
A nnually, there are about 20 million cases of sepsis, defined as life-threatening acute organ dysfunction caused by a dysregulated host response to infection, 1 leading to more than 5 million deaths, with most of the burden in low-and middle-income countries (LMICs). 2 There is no reference standard that allows easy, accurate diagnosis of sepsis. 1, 3 Although the 1991 International Consensus Definition Task Force proposed the systemic inflammatory response syndrome (SIRS) criteria to identify patients with a septic host response, 4 these criteria do not measure whether the response is injurious, and their utility is limited. 1, 3 In 2016, the Sepsis-3 Task Force proposed that, for patients with suspected infection, an increase of 2 points in the Sequential (Sepsis-Related) Organ Failure Assessment (SOFA) score could serve as clinical criteria for sepsis. 1 This approach was justified based on content validity (SOFA reflects the facets of organ dysfunction) and predictive validity (the proposed criteria predict downstream events associated with the condition of interest). 5 However, the utility of SOFA is limited outside the intensive care unit (ICU) because many SOFA variables are not measured routinely. The Sepsis-3 Task Force also reported that, in patients outside the ICU, a combination of respiratory rate, mental status, and systolic blood pressure, named quick SOFA (qSOFA), had strong predictive validity for sepsis. 5 qSOFA requires only a clinical examination, and therefore may be particularly valuable in resource-limited settings. However, the patients, pathogens, and clinical capacity to manage sepsis differ considerably between high-income and LMIC settings. 6, 7 In particular, the mechanisms that lead to life-threatening acute organ dysfunction from infections such as malaria can differ from those of classic bacterial sepsis. Therefore, the purpose of this study was to evaluate the predictive validity of the qSOFA score to identify patients with suspected infection who are likely to have sepsis (or analogous severe infectious course) across a variety of LMIC settings and to compare qSOFA with previously recommended SIRS criteria.
Methods
All contributing studies received human participant approvals from appropriate regulatory bodies (eTable 1 in the Supplement) and participants provided informed consent as required by each individual cohort's institutional review board.
Study Design, Setting, and Population
We conducted a secondary analysis of 9 data sets: 8 cohort studies (5 prospective and 3 retrospective) and 1 randomized clinical trial. [8] [9] [10] [11] [12] [13] [14] [15] Of the countries represented in this study (Bangladesh, Haiti, India, Indonesia, Myanmar, Rwanda, Sierra Leone, Sri Lanka, Thailand, and Vietnam) , 3 are classified as low income, 6 as lower middle income, and 1 as upper middle income by the World Bank. 16 Patients were recruited to the cohorts from a range of hospital settings, including small community hospitals, military hospitals, rural regional hospitals, national referral hospitals, and specialty infectious disease hospitals. As the Sepsis-3 Task Force did not specify which infections should be considered as potential causes of sepsis, we sought preexisting cohorts of adult patients admitted to the hospital with a wide variety of suspected infections. Some cohorts were limited exclusively to patients with specific infections (eg, suspected Lassa fever in Sierra Leone and severe falciparum malaria in the SEAQUAMAT cohort), and others were largely composed of patients with 1 or 2 specific infections or syndromes, such as pneumonia.
Because there is controversy regarding whether sepsis is the appropriate term for life-threatening acute organ dysfunction arising from nonbacterial infections, we use the term sepsis or analogous severe infectious course. The lower age limit of patients included in the SAILORS Study from each cohort ranged from 15 to 19 years (eMethods in the Supplement). Cohorts included primarily medical patients enrolled from the emergency department, hospital ward, or ICU. Suspected infection was defined based on the primary admitting diagnosis in the patient medical record, assigned by the treating clinician. Most study sites did not have electronic health record data. There was significant methodological heterogeneity between the data sets, including study design and risk of bias ( Table 1) .
Data Collection
The following data were extracted for each patient: demographics; components of the SIRS criteria and qSOFA score (most abnormal value in the first 24 hours after presentation); HIV status; whether the patient was transferred to the study hospital from an emergency department or inpatient setting at another facility; primary infectious etiology as diagnosed on admission by the treating clinician; laboratoryconfirmed infectious etiology (where unavailable, we recorded primary infectious etiology as diagnosed by the treating clinician on hospital discharge); and vital status at hospital discharge. Plasma lactate levels, other comorbidity data, and many components of the SOFA 17 score were unavailable in most cohorts and thus were not included in this study. The qSOFA score includes respiratory rate of 22/min or greater, abnormal mental status, and systolic blood pressure of 100 mm Hg or less. 5 SIRS criteria include respiratory rate greater than 20/min or PaCO 2 less than 32 mm Hg; temperature greater than 38°C or less than 36°C; pulse greater than 90 beats/min; and white blood cell count greater than 12 000/μL, less than 4000/μL, or with more than 10% bands. 4 While Sepsis-3 criteria recommend the more general use of "abnormal mental status" as a qSOFA criterion, 1 many authors have operationalized this as Glasgow Coma Scale score of 14 or less. 5 We defined abnormal mental status as a Glasgow Coma Scale score of 14 or less, with the verbal score adjusted for intubated patients 18 ; voice, pain, or unresponsive criteria on the alert, voice, pain, unresponsive scale 19 ; or treating physician documentation of altered mental status. SIRS criteria were chosen for comparison to qSOFA given mixed evidence on the clinical utility of qSOFA vs SIRS for the identification of patients likely to have sepsis, 20, 21 because they were the recommended criteria for sepsis prior to 4 and because they continue to be used by many clinicians and researchers. 22 SIRS criteria (range, 0 [best] to 4 [worst] criteria) and qSOFA scores (range, 0 [best] to 3 [worst] points) were calculated using the most abnormal values within the first 24 hours of presentation to the study hospital, and they were categorized as low (0), moderate (1) , and high (≥2) as per recommendations. 4, 5 Where HIV status, hospital transfer status, and individual components of the qSOFA or SIRS scores were missing, they were assumed to be normal.
Outcomes
The primary outcome was predictive validity of the qSOFA score for sepsis (or analogous severe infectious course), as measured by the degree to which qSOFA and SIRS were associated 2013 2016-2017 2012-2016 2012 2014 2013-2014 2003-2005 2014-2016 2015-2017 No. a This study had a before-and-after study design, with a focused sepsis-specific training component for medical personnel that occurred halfway through study enrollment.
b Additional inclusion criteria for the current study include admission to the hospital and age older than the minimum for adults as defined by each contributing cohort. The minimum age of patients included in this study was 15 years for the Kigali, Suspected Lassa, and Vietnam cohorts; 18 years for the with subsequent hospital death, after adjusting for baseline risk factors. Predictive validity is a form of criterion validity used to assess potential diagnostic criteria for conditions, such as sepsis, that lack an unambiguous reference standard approach. Because sepsis itself cannot be identified with certainty, predictive validity instead evaluates a potential criterion's ability to identify, from among patients at risk for sepsis, those more likely to develop features associated with sepsis. Among individuals with suspected infection, those who develop life-threatening acute organ dysfunction (defined as sepsis according to the Sepsis-3 criteria 1 ) are, by definition, more likely to die. Consequently, a criterion measured in those with suspected infection that is associated with subsequent death, after adjusting for other obvious risk factors for death, has predictive validity for sepsis (or analogous severe infectious course). We constructed logistic regression models for hospital mortality, comparing a model using only baseline risk variables vs models with the addition of qSOFA score and SIRS criteria, and assessed both the change in risk of death and improvement in discrimination.
Statistical Analysis
All analyses were performed using Stata/SE version 15.1 (StataCorp). Group comparisons were performed using χ 2 tests
for equal proportions and Wilcoxon rank sum tests. 23 We assessed the odds ratio (OR) for hospital mortality comparing infected patients with high (≥2) vs moderate or low (<2) qSOFA scores and SIRS criteria across quartiles of baseline risk of hospital mortality in the combined cohort. We used the risk ratio (RR) for hospital mortality to compare infected patients with high vs moderate or low qSOFA scores and SIRS criteria within individual cohorts. We repeated these analyses across subgroups of HIV status and type of infection (malaria, dengue, pneumonia, and tuberculosis). These specific infections were chosen a priori because they were highly prevalent in the contributing data sets and because they are among the leading communicable causes of death worldwide. For infection subgroup analyses, patients were preferentially classified according to laboratory-confirmed diagnosis. When this was unavailable or inapplicable, patients were classified according to discharge diagnosis or, last, according to admission diagnosis. Additionally, we assessed the OR for hospital mortality comparing infected patients with moderate (1) vs low (0), and high (≥2) vs low (0), qSOFA score and SIRS criteria in the combined cohort; we used the RR for hospital mortality to compare these groups within the individual cohorts. For predictive validity analyses, we developed a baseline risk model of hospital mortality using generalized estimating equations with a panel-data model using binomial family, logit link, and robust standard errors. The baseline risk model included age (continuous), sex (female reference), HIV status (negative reference), and transfer status (negative reference), and accounted for the nonindependence of observations within cohorts. Separate models were created for each cohort or infection subgroup with sufficient patients by infection type for models to converge. The variables in each model remained the same but the coefficients were specific to each cohort or infection subgroup. Data on other chronic comorbidities or features of baseline risk of hospital mortality were not available for most cohorts and thus were not included in the baseline risk model. We calculated the discrimination of hospital mortality using the baseline risk model, baseline risk model plus qSOFA score, and baseline risk model plus SIRS criteria. We then compared area under the receiver operating characteristic (AUROC) curves for each of these 3 models.
All statistical analyses were 2-sided, and P < .05 was required for statistical significance. We adjusted for multiple comparisons using the Bonferroni method when comparing AUROC values for models of baseline risk, baseline plus qSOFA score, and baseline plus SIRS criteria (P < .02 considered significant).
Sensitivity Analyses
We performed several sensitivity analyses. We repeated models after excluding cohorts that (1) were enrolled based on positive SIRS criteria or slightly modified SIRS criteria; (2) did not record a SIRS or qSOFA component variable as part of the study design; (3) recorded the worst values (of more than 1 observation) of SIRS and qSOFA component variables in the first 24 hours after presentation vs the initial values on presentation; (4) did not record patient transfer status; or (5) did not record HIV status. We excluded patients younger than age 18 years or patients with missing SIRS or qSOFA components. We performed multiple imputation using chained regression equations to address missing data. We also assessed the performance of the qSOFA score and SIRS criteria as mortality prediction tools, calculating the discrimination of hospital mortality, using AUROC, with models that excluded baseline risk factors. As opposed to predictive validity, which evaluates a score's ability to predict excess deaths (adjusting for baseline factors), mortality prediction assesses the extent to which a tool predicts all deaths.
Results

Patient Characteristics
A total of 6569 adults admitted to 17 hospitals in 10 countries in sub-Saharan Africa, Asia, and the Americas were included in this analysis (Table 1 ; eMethods in the Supplement). The median cohort size was 561 (range, 105-1923 patients) . There were varying levels of HIV prevalence among the cohorts (range, 2%-43%), and substantial heterogeneity in types of infection ( Table 2) . Hospital mortality (range, 1%-39%) in all but the Sri Lanka cohort exceeded that of the cohorts used in the Sepsis-3 analyses (4% hospital mortality). 5 Overall, 1759 patients (27%) had a qSOFA score of 0, 2548 (39%) had 1, 1882 (29%) had 2, and 380 (6%) had 3 ( Figure 1 ). In comparison, 1476 patients (22%) had 0 SIRS criteria, 1986 (30%) had 1, 1687 (26%) had 2, 1057 (16%) had 3, and 363 (6%) had 4. The distribution of patients by qSOFA score and SIRS criteria differed substantially between cohorts (eFigure 1 in the Supplement). Across the cohorts, qSOFA and SIRS components were variably missing (eTable 2 in the Supplement). Heart rate was not recorded in the SEAQUAMAT cohort, and white blood cell count was not recorded in either the SEAQUAMAT or Sri Lanka cohorts. Mental status was the most frequently missing qSOFA component, missing in up to 95% of patients in one cohort (Suspected Lassa, 512 of 540 missing). Of the SIRS components, white blood cell count was the most frequently missing, missing in up to 92% of patients in one cohort (Haiti-RELIC1, 143 of 156 missing). Overall, qSOFA score was more frequently complete than SIRS criteria in most cohorts. Outcome data were missing for 351 patients (5.3%).
The proportion of patients who died consistently increased with higher qSOFA score, but this was not the case for SIRS criteria (3%, 8%, 16%, and 30% mortality for qSOFA score of 0, 1, 2, or 3, respectively, and 5%, 11%, 13%, 13%, and 12% for 0, 1, 2, 3, or 4 SIRS criteria in the combined cohort) (Figure 1 ). Among those with known vital status at hospital discharge, the 2154 patients (35%) with 2 or more qSOFA points accounted for 62% of deaths (399/643), and the 2936 patients (47%) with 2 or more SIRS criteria accounted for 59% of deaths (377/643). The association with mortality remained generally stronger for qSOFA than for SIRS across the individual cohorts, but the relationship was less consistent (eFigure 2 in the Supplement).
Predictive Validity of qSOFA Score and SIRS Criteria Among Hospitalized Patients With Suspected Infection
In the individual cohorts, the range of RR for hospital mortality comparing patients with high vs low or moderate score was generally higher for qSOFA than for SIRS (qSOFA: RR range, 1.1 [95% CI, ; hospital mortality, 24% vs 21%; difference, 3% [95% CI, −9% to 15%] to 5.6 [95% CI, ; hospital mortality, 4% vs 1%; difference, 4% [95% CI, 1%-6%]) and SIRS: RR range, 0.9 [95% CI, 0.5-1.8]; hospital mortality, (31) 55 (52) 592 (49) 748 (65) 200 (32) 254 (13) 2262 (34) Respiratory rate ≥22 min 113 (37) 145 (26) 368 (68) 85 (54) 87 (83) 733 (61) 788 (69) 303 (49) 755 (39) 3377 (51) Altered mental status 74 (25) 57 (10) a Data not recorded; where HIV status, hospital transfer status, and individual components of the qSOFA score or SIRS criteria were missing, they were assumed to be normal.
b Infection type was preferentially classified according to laboratory-confirmed diagnosis. When this was unavailable or inapplicable, patients were classified according to discharge diagnosis or, last, according to admission diagnosis.
c For all components of the qSOFA score and the SIRS criteria, the most abnormal values in the first 24 hours after presentation to the study hospital were included.
d Mental status not explicitly recorded in the medical record. Any patient with diagnosis of encephalopathy on admission was counted as abnormal. All others were assumed normal.
e Glasgow Coma Scale was adjusted using the method described by Meredith et al 18 for 142 patients in the Ubon-Sepsis cohort. Glasgow Coma Scale was otherwise not adjusted.
7% vs 8%; difference, −0.4% [95% CI, −6% to 5%] to 3.5 [95% CI, 1.4-8.6 ]; hospital mortality, 27% vs 8%; difference, 19% [95% CI, 8%-31%]; Figure 2 ;eT able3intheSupplement). In the combined cohort, the OR for hospital mortality comparing patients with high vs low or moderate score was higher for qSOFA than for SIRS overall (qSOFA: OR, 3.6 [95% CI, 3. There was a stepwise increase in the odds of hospital mortality comparing moderate (1) vs low (0), and high (≥2) vs low (0), qSOFA score in the combined cohort (eFigure 3 in the Supplement). These incremental changes were less apparent for SIRS criteria. For example, the OR for hospital mortality (moderate vs low) was 2.8 for qSOFA (95% CI, 2.0-3.9; hospital mortality, 8% vs 3%; difference, 5% [95% CI, 4%-6%]) compared with 2.5 for SIRS criteria (95% CI, 1.9-3.4; hospital mortality, 11% vs 5%; difference, 6% [95% CI, 4%-8%]). For high vs low qSOFA, the OR was 7.2 (95% CI, 5.3-9.9; hospital mortality, 19% vs 3%; difference, 16% [95% CI, 14%-17%]), and ranged from 3.3 (95% CI, 2.1-5.3; hospital mortality, 20% vs 7%; difference, 13% [95% CI, 9%-17%]) to 16 (95% CI, 6.3-49; hospital mortality, 17% vs 1%; difference, 16% [95% CI, 12%-19%]) across quartiles of baseline risk. The OR for hospital mortality was 3.1 (95% CI, 2.3-4.1; hospital mortality, 13% vs 5%; difference, 8% [95% CI, 7%-10%]) comparing patients with high vs low SIRS criteria, and ranged from 2.0 (95% CI, 1.2-3.5; hospital mortality, 16% vs 8%; difference, 7% [95% CI, 3%-12%]) to 4.4 (95% CI, 2.3-9.0; hospital mortality, 13% vs 3%; difference, 10% [95% CI, 6%-13%]) across quartiles of baseline risk. These findings were similar in the individual cohorts.
The Figure 3 ; eTable 5 and eFigure 4 in the Supplement). Discrimination for hospital mortality in the combined cohort was improved by adding qSOFA to the baseline risk model (increase in AUROC, 0.15; P < .001), as well as compared with the model of SIRS criteria plus baseline risk (increase in AUROC, 0.11; P < .001; Figure 4 ; eTable 5 in the Supplement).
Predictive Validity of qSOFA Score and SIRS Criteria Among Prespecified Subgroups
The qSOFA score and SIRS criteria were evaluated among prespecified subgroups of patients with HIV, malaria, dengue fever, pneumonia, and tuberculosis within individual cohorts with adequate data and within the combined cohort (eTable 6, eFigure 5, and eFigure 6 in the Supplement). The overall predictive validity patterns were similar to those for the combined cohorts.
Sensitivity Analyses
The qSOFA score and SIRS criteria were evaluated across a range of sensitivity analyses, and the results of these analyses were consistent with the main study findings (eTable 7 in the Supplement). 
Discussion
This secondary analysis of 9 cohorts of adult patients hospitalized with suspected infection in LMICs found that the qSOFA score had good predictive validity for the identification of sepsis or analogous severe infectious course across a wide variety of clinical settings in sub-Saharan Africa, Asia, and the Americas, ranging from community hospitals to academic referral centers, both within and outside of the ICU, and among patients with variable prevalence of HIV infection, illness severity, and baseline risk of death. Additionally, a moderate qSOFA score was associated with increased risk of death above and beyond baseline risk. The qSOFA score had greater predictive validity compared with the SIRS criteria. The patients included in this study were distinct from those included in the derivation and validation cohorts used for the development of qSOFA, as well as in subsequent external validations in high-income settings. The patients in this study were substantially younger and had very different comorbidities, including high prevalence of HIV, 5, 24 and many were treated in hospitals with no or limited access to organ support resources such as mechanical ventilators and vasopressors. These findings are consistent with those of 2 single-center studies of adult inpatients in Gabon and Malawi, 6, 7 but add to them by substantially increasing sample size and breadth of settings, infections, and severity of illness. A, Risk ratio for hospital mortality (log-scale) comparing encounters with Ն2 vs <2 Quick Sequential (Sepsis-Related) Organ Failure Assessment (qSOFA) points and Ն2 vs <2 systemic inflammatory response syndrome (SIRS) criteria among patients with suspected infection by individual cohort. B, Odds ratio for hospital mortality (log-scale) comparing encounters with Ն2 vs <2 qSOFA points and Ն2 vs <2 SIRS criteria among patients with suspected infection by quartile of baseline risk for hospital mortality in the combined cohort. Only those patients with known outcome status (n = 6218) were included in the analytic sample. Overlaps in the quartile limits are due to rounding. Baseline risk determined based on age, sex, HIV status, and transfer status. Error bars indicate 95% CIs. For crude data, see eTables 3 and 4 in the Supplement for panels A and B, respectively. These findings may have important clinical implications. First, while qSOFA has been endorsed by more than 30 professional societies worldwide, clinicians and researchers now have data to support its use as part of clinical decision-making tools to be tested among hospitalized patients with suspected infection in LMICs. Second, the findings of this study support the use of qSOFA, which is comprised entirely of data that can be assessed at the bedside without additional resources, over SIRS, which necessitates laboratory testing. This is important for hospitals in resource-limited settings, which often do not have the laboratory capacity or financial resources to routinely perform a complete blood count test and blood chemistry among all patients with suspected infection. Third, these data demonstrate that qSOFA performed well among patients with infections such as malaria, dengue fever, and viral hemorrhagic infection, a novel finding that expands on previous research from high-income countries that included primarily patients with bacterial, fungal, and other viral infections. 5 Fourth, these findings demonstrate that, while a low qSOFA score (0) may be associated with low risk of hospital death, a moderate qSOFA score (1) was associated with increased risk of death and may have important and previously undescribed implications for triage and resource allocation in lowresource settings. Patients with a low qSOFA score may not require hospitalization in the setting of an otherwise reassuring clinical assessment, whereas those with a moderate qSOFA score may require careful observation for clinical deterioration, or early medical intervention. Those with a high qSOFA score (≥2) may merit immediate deployment of scarce critical care resources. 22 These findings are consistent with previous work in Tanzania that demonstrated increasing risk of death among adult ICU patients with no, single, or multiple vital sign derangement.
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Limitations
This study has several limitations. First, the study was retrospective, with important consequences such as missing data, varied definitions of suspected infection in each cohort, and lack of uniformity in the assessment of qSOFA and SIRS component variables (eg, mental status) or baseline risk factors. Additionally, the retrospective design limits the ability to draw definitive conclusions about the clinical utility of the qSOFA score when deployed prospectively. The findings of the importance of a moderate qSOFA score underscore the need for formal prospective evaluation of any decision rule incorporating the qSOFA score, potentially exploring the merits of different cut points or time windows for score assessment, in a randomized clinical trial. Second, several qSOFA and SIRS component variables were inconsistently missing across the individual data sets. It is possible that the performance of the scores could have been affected by these missing values, although some of this missingness reflects the likely conditions in clinical practice. Third, this study did not compare the predictive validity of qSOFA with the SOFA score, which some studies have found to have superior predictive validity for the identification of patients likely to be septic. 24 The SOFA score was not assessed because of the unavailability of requisite laboratory and other variables in the data. Fourth, while heterogeneity between the cohorts was a strength of this study, and the analytic approach for the combined cohort accounted for nonindependence within each individual data set, it is possible that results in the combined cohort were skewed by clinical, methodological, or statistical heterogeneity. Fifth, this study focused on adult patients only and did not evaluate children at risk for sepsis. Sixth, this study tested only whether qSOFA was associated with excess death: this is a test of predictive validity related to the concept that sepsis increases the odds of death. We did not test whether qSOFA offered any information that might distinguish between different types of infection or infection-associated organ dysfunction.
Conclusions
When assessed among hospitalized adults with suspected infection in 9 LMIC cohorts, the qSOFA score identified infected patients at risk of death beyond that explained by baseline factors. However, the predictive validity varied among cohorts and settings, and further research is needed to better understand potential generalizability. This supplementary material has been provided by the authors to give readers additional information about their work.
eMethods. Description of Cohorts
The cohorts included in our study represent a diverse set of nine datasets: eight cohort studies (five prospective and three retrospective) and one randomized clinical trial. These studies, with a combined total of 6,569 adult patients, were conducted in a variety of settings across subSaharan Africa, Asia, and the Americas. Patients were recruited to the cohorts from a range of hospital settings, including small community hospitals, military hospitals, rural regional hospitals, national referral hospitals, and specialty infectious disease hospitals. Cohorts included primarily medical patients enrolled from the emergency department (ED), hospital ward, or intensive care unit (ICU). Each cohort is described below.
Evaluation of Emergency Care Delivery and Patient Outcomes in Kigali, Rwanda (Kigali):
This is a retrospective cohort study performed at the University Teaching Hospital of Kigali in Kigali, Rwanda. 1 This site is the primary public referral center for healthcare in Rwanda and is a tertiary-care institution with approximately 500 inpatient beds. Patients age ≥15 years presenting to the ED for care between January1 and December 31, 2013 with a final ED diagnosis of a suspected infection were included. Of the 760 patients in the original cohort, 302 met SAILORS inclusion criteria.
The 'Bekele Afessa Scan-Teach-Treat Approach' to Improve Care of Patients with
Acute Infection at the Gitwe Hospital/Rwanda (Gitwe): This is a single-center prospective before-and-after study conducted at Gitwe District Hospital in Rwanda March 2016 -March 2017, in collaboration with the Surviving Sepsis Campaign Task Force to Improve Sepsis in Resource-Limited Settings. The site is a public referral hospital. Patients age >28 days with a diagnosis of suspected acute infection were enrolled from the ED (SAILORS analysis included those >18 years only; 1026 patients aged 0-18 years and 7 patients with age not recorded were excluded from SAILORS analysis).
International Collaboration for Infectious Disease Research on Lassa fever and Ebola (Suspected Lassa):
This is a prospective, observational, consecutively enrolled cohort study of patients age ≥15 years at Kenema Government Hospital in Sierra Leone with suspected Lassa Fever. 2 The patients were enrolled from 2012-2016. The patients met the World Health Organization (WHO) case definition of suspected Lassa Fever, and were all admitted to the hospital's specialized Lassa Fever Ward at the time of study recruitment.
Haiti-RELIC 1: This is a retrospective cohort study performed at St. Luke Family Hospital in
Port-au-Prince, Haiti. 3 This is an 80-bed faith-based community hospital, and facilities at the time of the study included an ED, 6-bed ICU, outpatient clinics, two operating theaters, three inpatient medicine wards, and a cholera ward. The study enrolled all patients age ≥17 years evaluated in the ED from January-March 2012, with the three-month time period overlapping both the Haitian dry and rainy seasons.
Haiti-RELIC 2:
This is a retrospective cohort study performed at St. Luke Family Hospital in Port-au-Prince, Haiti. 4 This was a follow-up study to Haiti-RELIC 1 (described above), and enrolled ED patients age ≥17 years meeting modified WHO Integrated Management of Adult Illness District Clinician Manual systemic inflammatory response syndrome (SIRS) criteria from February-April 2014. These criteria included any two of the following: heart rate ≥100 beats per minute, respiratory rate ≥24 breaths per minute, or temperature <36 degrees or ≥38 degrees Centigrade. 5 This study was designed to evaluate the impact of a sepsis quality improvement program that the hospital implemented in January 2014. This protocol recommended fluid resuscitation approach, point-of-care lactate measurement, optional inferior vena cava measurement by ultrasound, and routine vital signs documentation.
Ubon-Sepsis:
This is a prospective cohort study of patients 18 years old with communityacquired infection at Sunpasitthiprasong Hospital in Ubon Ratchathani, Thailand. 6 This is a large public tertiary-care hospital with over 1,400 inpatient beds. Patients included in the SAILORS analysis were enrolled from the ED, medical acute care wards, or medical ICUs March 2013-February 2014. Patients were admitted with a primary diagnosis of infection made by the attending physician, were within 24 hours of admission to the study hospital, and had at least three Surviving Sepsis Campaign criteria for sepsis documented in the medical record. 7 Patients were excluded if they were diagnosed with hospital-acquired infections, had a previous hospitalization within the past 30 days, or were transferred from other hospitals with a total duration of hospitalization >72 hours. Initial study nurse evaluation included Glasgow coma scale (GCS) assessment.
South East Asian Quinine Artesunate Malaria Trial (SEAQUAMAT): This is a
multicenter, open-label, randomized controlled trial in patients admitted to the hospital with severe falciparum malaria in Bangladesh, India, Indonesia, and Myanmar. 8 Patients >2 years of age were enrolled June 2003-Mary 2005, and assigned to receive intravenous artesunate or intravenous quinine. Only those 18 years were included in SAILORS (313 patients aged <18 years were excluded from analysis).
Vietnam: This is a prospective cohort study conducted at the Hospital for Tropical Diseases
in Ho Chi Minh City, Vietnam November 2014-January 2016. 9 The study enrolled adult patients, defined as those aged 15 years, within 48 hours of ICU admission. Patients with a previous ICU admission within the past 90 days were excluded. The hospital is a tertiary referral hospital for infectious diseases that serves Southern Vietnam. Patients with documented tetanus as their primary infection were excluded from SAILORS analysis (215 patients).
Evaluation of the Feasibility and Performance of Existing Early Warning Scores to Identify Patients at Risk of Adverse Outcomes in an LMIC Setting (Sri Lanka):
This is a prospective cohort study conducted from May to December 2015 in Moneragala District General Hospital, a public hospital in Sri Lanka. 10 Those patients 18 years old admitted to the acute care wards with suspected infection based on ICD-10 diagnosis code were included in the analysis. When this was unavailable or inapplicable, patients were classified according to discharge diagnosis or, lastly, according to admission diagnosis. Separate models were created for each cohort or infection subgroup with sufficient data for models to converge; the variables in each model remained the same but the coefficients were specific to each cohort or infection subgroup. The entire combined cohort was stratified according to HIV status and type of infection, such that all patients with the specified type of infection are included in the analysis, regardless of cohort. For example, the combined cohort of tuberculosis patients includes patients from seven of the nine cohorts. The AUROC data derive from the baseline model alone, baseline model plus qSOFA score (range, 0-3), and baseline model plus SIRS criteria (range, 0-4). P-values <0.017 considered significant due to Bonferroni multiple testing adjustment. (range, 0-3) , and baseline model plus SIRS criteria (range, 0-4). Baseline risk determined based on age, sex, HIV status, and transfer status. Infection type was preferentially classified according to lab-confirmed diagnosis. When this was unavailable or inapplicable, patients were classified according to discharge diagnosis or, lastly, according to admission diagnosis. Separate models were created for each cohort or infection subgroup with sufficient data for models to converge; the variables in each model remained the same but the coefficients were specific to each cohort or infection subgroup. For subgroup analyses within the combined cohort, the entire combined cohort was stratified according to HIV status and infection type, such that 
